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Summary of Research

The spectroscopic measurements of molecular parameters constitute one of the major areas of

our research program. This part of our program has been conducted in close collaboration with

Smithsonian Astrophysical Observatory (SAO) and National Institute of Standards and

Technology (NIST). The references on HO2, OH, and 02 that appear on the publication list are

examples of this type of work completed during the grant period. These pressure-broadening

studies have provided the kind of improvements needed in the database for retrieving

atmospheric profiles from far infrared limb sensing data.

One example of this linkage between the pressure broadening studies and the improvements in

data retrieval is described in the paper on HBr (paper #4, publication list ). The retrieval of the

concentration profile of this important species from the IBEX data was facilitated by a number of

performance improvement factors, not the least of which was the database improvements.

Following paragraph summarizes our laboratory spectroscopic studies conducted during the grant

period.

We attempted to measure the pressure broadening coefficients of the 02 lines in the 50 and 117

cm _ regions. An accurate characterization of these lines using the IBEX detector system was

needed to analyze the flight data. These are difficult lines to measure because they arise from

weak magnetic dipole transitions. We used a 4-meter absorption cell to obtain the pressure

broadening coefficients for the 50 and 83 cm _ lines (paper #3). We also completed the pressure

broadening studies including the temperature dependence of two lines of OH at 83 and 118 cm _.

These two lines are important not only for the balloon data retrieval work but also for the future

project proposals. The 118 line in particular was measured by us years ago, and it had a

suspicious temperature dependence. We pursued this problem over the last two years, and we

have now resolved the discrepancies. The results of this study have been submitted for

publication. We also completed the pressure broadening studies of HF. The analysis is

completed, and a manuscript is in preparation. Pressure broadening coefficients for H20 at 88

cm _ and for 03 at 114 cm _ have been measured and results published (paper #8).



Anotherarea of focus in our program is the far infrared detector research. Our collaboration with

Professor Peter Ade's group at the Queen Mary & Westfield College has been extremely

productive. During the grant period, the performance of the flight detector system was improved

dramatically. Our goal is to adapt the new sensor technology to the laboratory detector at NIST

TuFIR spectrometer, including a cold grating filter system. Preliminary design study leads us to

believe that the laboratory detector performance could be improved by an order of magnitude.

The third area of focus deals with data distribution and dissemination. The massive amount of

balloon data are being analyzed and readied for distribution. During the grant period, we

received a grant from the Research Corporation for science outreach called "Partners in Science."

We used the resources from that grant to compile the data atlas for the IBEX'94 dataset. This

two-volume set contained 720 sets of interferograms and spectra and an index listing.
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